The results of a study comparing the structure and function of the social networks of a group of first-admission schizophrenics with those of a group of multiple-admission schizophrenics are presented. Structurally, the networks of the first-admission patients are larger and more interconnected. Functionally, their networks have a greater percentage of multiplex and nondependent links. On the basis of these data, it is concluded that the most dramatic changes in social networks develop after the patient's first hospitalization. The dissolution of the patient's network is attributed to the antagonistic attitudes and reactions of those close to the patient, as well as to the patient's impaired social competence. Schizophrenia seemingly is a network crisis not only for the individual but for the network as a whole. It is suggested that active intervention at the time of the first psychotic episode may be helpful in avoiding network collapse and the patient's resultant social isolation.
Although it is now well established that schizophrenic patients generally have a paucity of social relationships, it is still not well understood at what point in the natural history of the disease social ties begin to diminish. This problem is of critical importance on a theoretical as well as a clinical level. A more precise delineation of the network flux experienced by schizophrenics will illuminate the role of sociocultural factors in schizophrenia, as well as provide the clinician with a better understanding of how and when to intervene to prevent the schizophrenic's network from dissolving.
Despite numerous clinical and research reports, the role of social isolation in the schizophrenic process has never been clearly elucidated. Social isolation has been viewed from a variety of perspectives: as a possible etiological factor in schizophrenia, as a predisposing variable, as a prognostic indicator, as a residual symptom characteristic of the syndrome, and as a consequence of the illness.
Historically, Faris (1934) and Faris and Dunham (1939) attempted to explain the inverse correlation between socioeconomic class and the incidence of schizophrenia on the basis of a social isolation hypothesis. Their work was popularized by other theorists who viewed social isolation as a major predisposing factor in the pathogenesis of schizophrenia. The isolation hypothesis was based on ecological data that provided information about group characteristics but little about particular individuals (Jaco 1954) . The essential component of the hypothesis was the belief that individuals in socially isolated groups experienced disturbances in communication and interpersonal relations that contributed to the development of mental illness.
Subsequent attempts to validate the hypothesis have generally not supported the social isolation concept. A detailed study of hospitalized schizophrenics undertaken by Kohn and Clausen (1955) revealed that only one-sixth had been complete isolates during their early adolescence and an additional one-sixth had been partially isolated. Although the patients' isolation was significantly greater than that of the control group, Kohn and Clausen (1955) concluded that social isolation in early adolescence was not a requisite condition for the development of schizophrenia. This refutation of the isolation hypothesis, in conjunction with the lack of research tools to investigate sociability, resulted in a temporary waning of interest in the relationship between social interaction and schizophrenia.
Other researchers began to look at the importance of social competence or interaction as a prognostic indicator. Numerous investigators (Gittelman-Klein and Klein 1968; Turner and Gartrell 1978) have indicated that social functioning is highly correlated with prognosis. Patients with a history of good premorbid social functioning do better than those with a history of a schizoid life style.
The influence of familial relations on the outcome of schizophrenia has become an area of increased interest. Schizophrenics who return to a home in which there is a high level of expressed emotion (EE) have a greater likelihood of relapsing than do those who return to a familial setting characterized by a low level of EE (Brown, Birley, and Wing 1972) . This effect can be partially compensated for by the use of medications or by social withdrawal on the part of the patient. The latter finding has led Leff and his coworkers (personal communication) to the novel conclusion that social withdrawal may be a healthy, protective mechanism rather than a pathological symptom of the schizophrenic syndrome.
Recent efforts to expand our knowledge of the schizophrenic's social existence have been spawned by the development of and advances in the theory of social networks undertaken by anthropologists and sociologists. Because all social forms-for example, institutions, events-can be studied in terms of the connections among individuals both directly and indirectly involved, social network analysis has emerged as a powerful tool with which to study social interaction. One of the earliest applications of social network theory in psychiatry was presented by Hammer (1963-64) . She demonstrated that a schizophrenic patient's position within the social network, as well as the structure of the network, influenced the rapidity of hospitalization for psychiatric symptoms, the type of assistance the patient was apt to receive, and the likelihood of severance of the patient's closest social relations.
In the past few years, investigators have studied the structure and functioning of schizophrenic social networks. Pattison et al. (1975) compared the networks of a group of normals, a group of neurotics, and a group of psychotics. examined the networks of a group of patients living in a Manhattan welfare hotel, dividing the sample into three groups: nonpsychotic, schizophrenics with residual symptoms, and schizophrenics without residual symptoms. Tolsdorf (1976) contrasted the social networks of first-break schizophrenics with a group of hospitalized medical patients. Although study populations varied, all three studies provided a general consensus that the networks of ..." schizophrenics, as contrasted wfth those of normals, were smaller, that their relationships were simpler, and that they had disproportionately more dependent ties. The three studies presented conflicting data on the density or interconnectedness of schizophrenic social networks.
These seminal studies provide us with only rudimentary data regarding the evolution of the social networks of schizophrenics. Some of the questions that still need to be addressed are: Is the schizophrenic's isolation a lifelong phenomenon or a more recent acquisition? Does it antedate the onset of illness or develop subsequently? Is the alteration in social network structure accentuated with chronicity?
This article presents the results of a comparative study of the social networks of first-break schizophrenics with those of multiple admission schizophrenics. It is an attempt to lay the groundwork for a more accurate depiction of the processes by which social networks interact with the schizophrenic syndrome.
Method
Subjects. Fifteen first-admission (FA) and 15 multiple admission (MA) patients were randomly selected from admitting office records according to the following criteria:
• Between 18 and 45 years of age.
• No evidence of organic, drug related, or alcoholic disorder.
• Admitting diagnosis of schizo-phrenia, subsequently confirmed using Research Diagnostic Critera (Spitzer, Endicott, and Robins 1978).
• English speaking.
For the MA group, there was an additional criterion of more than a 2-year history of psychiatric illness with at least one hospitalization within the past year.
The demographic characteristics of the sample are described in table 1. Although there were no statistically significant differences between groups, the MA group had proportionately more males and proportionately fewer individuals living with kin.
Interview. The interview was conducted on the wards over several sessions by trained interviewers. It consisted of a modification of the Network Analysis Profile developed by Cohen and Sokolovsky (1979) . Network linkages were divided into three sectors:
• Kin-comprising blood and marital ties.
• Nonkin-comprising friends and acquaintances.
• Formal contacts-comprising doctors, social workers, employers (but not fellow employees), and teachers.
A time limit of at least one contact in the past year was necessary for inclusion in the network.
Network Analysis. A network has been defined as "the set of concrete interpersonal relationships linking individuals with other individuals." Diagrammatically, a network is similar to a communication circuit: It indicates that certain persons are in touch with one another. More significant in terms Size -the number of individuals belonging to ego's personal network.
Density -the ratio of actual linkages to potential linkages. The formula for density is:
where Na is the number of interconnections in the network excluding ego, and N is the number of persons within the network excluding ego.
Degree-the average number of linkages each person has with others in the same network. This measure is used to correct for the tendency of larger networks to produce lower densities due to the greater number of interconnections needed to maintain high density. The formula for degree is 2Na/N.
Interactional criteria include the following:
Social contact score-is based on the frequency of contact and provides an indication of the number of contacts the individual has per week (Townsend 1957) .
Directionality-the direction in which aid flows in a dyadic relationship: "instrumentally," from ego to other; "reciprocally," in equal measure between ego and other; or "dependency," from other to ego.
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Transactional content-refers to the elements both material and nonmaterial which are exchanged in the relationship between two persons and/or types of activities engaged in by the participants. Examples include money, affection, lodging, sex, various types of aid, and visiting. We have distinguished relationships involving sustenance from nonsustenance relationships. Sustenance relationships involve the exchange of money, lodging, medical aid, and food.
Diversity of linkages-uniplex or single stranded relationships are characterized by having only one type of content. Multiplex or multistranded relationships are distinguished by containing more than one content area. As used here, multiplexity refers to the number of actual multiplex relationships divided by the maximum number of possible multiplex relationships.
Results
Network Size, Contact Frequency, and Interconnectedness (table 2) .
Neither group could be characterized as "complete isolates." Only one individual (in the MA group) had no personal contacts. Nevertheless the MA group's total network size was two-fifths the size of the FA group's total network. In all sectors, the networks of the MA group were significantly smaller than those of the FA group, except within the kin sector where the differences did not attain statistical significance. There were also important differences in the distribution of network members. The MA group had proportionately more kin contacts and proportionately fewer nonkin and formal contacts.
As might be expected, the MA group had nearly one-half the number of weekly contacts as had the FA group, though the average number of weekly contacts per network member was identical.
The network density for each group was similar; however, the smaller networks of the MA group contributed to their lower degree scores. That is, members of the networks of the MA group had significantly fewer ties with other network members than had members of the networks of the FA group.
Despite being slightly older, the MA group had a mean length of acquaintance with nonkin which was 1.5 years shorter than that of the FA group. This disparity was not statistically significant.
Interactional Variables. The MA group had two-fifths the number of multiplex ties, overall and within each sector, as had the FA group (table 3) . Furthermore, four of the individuals in the MA group had no multiplex links, whereas none of the FA individuals had no multiplex linkage. Viewed from another perspective, however, the proportion of total relations that was multiplex (i.e., multiplexity) did not differ between groups, except within the kin sector where the FA group had a greater percentage of multiplex ties. The significance of this finding is compli- cated by the fact that more of the first-break schizophrenics were living with family. With respect to the content of interaction, both groups had nearly identical percentages of sustenance and nonsustenance relations in all sectors (table 4). The sole exception was within the kin sector, where twice as many relations of the FA group provided sustenance as did those of the MA group.
Analysis of the directional flow within relationships likewise revealed important differences with regard to sustenance: The MA group had proportionately fewer instrumental transactions and proportionately more dependent transactions, although this did not attain statistical significance. On the other hand, with regard to nonsustenance categories, both groups had similar percentages of dependent, reciprocal, and instrumental relationships.
Further examination of the transactional content revealed that the greater dependency among the MA group in the sustenance category was primarily due to their increased dependency on nonkin. Also, in both nonkin and kin sectors, the FA group manifested more instrumental ties, although this difference did not reach statistical significance.
Lastly, the intensity of interaction was markedly diminished among the MA group (table 5) . One-third of the MA group did not have a very good friend, a very close contact, or a very important person in their lives, and the percentages of their relationships rated with such intensity were significantly diminished as contrasted with those of the FA group.
Finally with respect to lifetime sociability, neither group evidenced a history of isolation during their youth. Only two individuals in each group reported having had no close friends as teenagers, and nearly half of each group claimed to have five or more close friends during their adolescence.
Discussion
Because the present study is a cross-sectional analysis, causality cannot be established with certainty. However, many of the findings are so striking that tentative formulations with respect to possible pathways of network flux experienced by schizophrenics can be postulated.
The lifetime measures of sociability reported here confirm Kohn and Clausen's (1955) findings that social isolation is not a prominent feature during the early life of schizophrenics. Secondly, a comparison of our findings with data previously obtained from a demo- graphically equivalent sample of nonpsychotic Manhattan welfare hotel dwellers suggests that only modest network changes occur before the schizophrenic's first hospitalization. The FA schizophrenics had one-third fewer overall contacts, one-fifth fewer multiplex relationships, and twice the number of dependent relationships than the nonpsychotics in the hotel study. One can therefore conclude that the most dramatic changes in network structure and function occur not before but after the first hospitalization. In the years after the first hospitalization, individuals experience a marked diminution in the number and complexity of their social contacts across all sections. The size of the kin sector appears to decline to a lesser extent than the other sectors and those kin ties that remain contain fewer transactions, especially of the sustenance type. In contrast, the nonkin sector appears to provide proportionately more relationships of the sustenance type. These one-sided (nonreciprocal) demands placed on nonkin may account for their greater dropout rate vis-a-vis kin members. In addition, there is evidence of considerable emotional withdrawal, with fewer network members being perceived as very important, good friends, or very close.
Lastly, the shorter mean duration of acquaintance among the MA group indicates that despite all their losses, individuals do attempt to replenish their networks.
A variety of factors could account for these dramatic changes in network structure and function. Beels (1979) has recently characterized the onset of schizophrenia as a "network crisis" that affects one's sense of belonging. Like other lifetime metamorphoses, the onset of schizophrenia faces the patient with the need to reevaluate his self-image and the image others have of him, as well as the need to acquire a new group of acquaintances:
In this psychotic state and to some degree after it has subsided, a person's experience of initiative, distance, and exchange has changed. [Beels 1979 , p. 213J Furthermore, Beels (1979) and Westermeyer and Pattison (1981) have pointed to the inability of schizophrenics to reciprocate adequately within their social exchanges as a factor in their developing isolation. Indeed, our present study found high levels of dependency and few instrumental or reciprocal relations within the MA group, particularly in the sustenance area.
The marked alterations in network structure and function empirically found among the MA group, along with these patients' self-reports, suggested that the changes did not result solely from their social deficits. The reaction of others to the illness also seemed to play an important role. The response of others to psychotic behavior and to the newly acquired "schizophrenic" label greatly influence the patient's ability to cope, his self-image, and thereby the likelihood of an adequate reintegration into the network and community.
Hence Beel's (1979) concept of "network crisis" must be broadened, since it is not only the individual who experiences the crisis but the network itself. The crisis is similar to that which develops when any member of a network develops a disabling illness, be it organic or functional. Such network crises arise whenever there is a major change in a given member's position or functional ability. Crises commonly occur secondary to the loss or addition of a network member-due, for example, to a death, marriage, or birth. Crises are also precipitated by alterations in a network member's ability to function, changes in status, and the like. In response to these changes, the network, as well as the individual, is forced to make adaptations to bring the system back into a state of homeostasis.
As a consequence of the unfavorable attitudes exhibited toward former psychiatric patients by family, friends, and the community (Rabkin 1974) , mental illness engenders an especially severe network crisis. Goffman (1959) has focused on the role of psychiatric hospitalization as a stigmatizing event that organizes and activates social reaction to the individual. He contends that "the tendency for a stigma to spread from the stigmatized individual to his close connections provides a reason why such relations tend either to be avoided or to be terminated, where existing" (Goffman 1963, p. 30) . He goes on to observe that "prestigma acquaintances, being attached to a conception of what he once was, may be unable to treat him either with formal tact or with familiar full acceptance" (Goffman 1963, p. 35) . Similarly, Schwartz, Myers, and Astrachan (1974) have observed empirically that social distance reactions among family members are strongest in instances in which psychiatric patients are the most impaired.
Thus, at a time when the patient is most in need of emotional and material support, his network may be in the process of dissolving. The identity crisis he is experiencing leads to, and is compounded by a concurrent network crisis. His need to redefine himself and to find acceptance within the community is hampered not only by his impaired social competence, but by the antagonistic attitudes and reactions of those with whom he has lived and associated for many years.
This has grave implications for clinical practice. If it is true that much of the network change undergone by schizophrenics occurs after the first break, then it is occurring at a time when the patient has presumably come under professional care. It means that a sensitized professional may have the opportunity to alter this picture. In recent years a number of network techniques have been devised for intervention at the individual and group level (Collins and Pancoast 1976; Cohen and Sokolovsky 1979) . Beels (1979) has underscored the importance of providing the schizophrenic with a supportive new network-for example, halfway houses, day programs, and community support systems. Although we fully support such a position, we also feel that it is important to strengthen the patient's position within his original, longterm network. In part, this may be accomplished by educating the family and friends of schizophrenic patients. Educating old network members may make them more willing to accept the patient back into the network, and help them to be more tolerant of his deficits. In addition, developing strategies to relieve the family and friends of the concomitant stress of illness, such as providing a variety of backup services to the patient and his linkages, may facilitate the maintenance of the patient's network.
In conclusion, the therapeutic nihilism associated with the concept that social isolation is the inevitable evolutionary product of the natural history of the schizophrenic process must be aban-doned. Active intervention on both an individual and a network level at the time of the first psychotic episode is essential in order to avoid network collapse and the resultant social isolation.
